Role of VcrD1 protein in expression and secretion of flagellar components in Vibrio parahaemolyticus.
VcrD1 protein is a component of type III secretion system (T3SS) 1 in Vibrio parahaemolyticus. A comparative analysis of secretomes of wild-type and ΔvcrD1 strains revealed that the mutant was defective in secretion of diverse proteins including several flagellar components. Western blot analyses using specific antibodies confirmed that the secretion of at least four flagellar components, such as FlaA, FlgL, FlgE, and FlgM, was affected by the vcrD1 mutation, which was consistent with decreased motility on soft agar plates and the non-flagellated morphology of the mutant. The ΔexsA mutant, another T3SS1 mutant, did not showed reduced motility, but became non-motile phenotype with the additional ΔvcrD1 mutation. Complementation of wild-type vcrD1 gene into ΔvcrD1 mutant resulted in restored motility. Fractionation of bacterial cytoplasm from the periplasm and membrane revealed lower levels of FlaA and FlgM in the cytoplasm of the ΔvcrD1 mutant, indicating that VcrD1 might regulate the expression of flagellar genes in addition to the secretion of flagellar components in V. parahaemolyticus. Quantitative RT-PCR assays of seven representative flagellar genes in the wild-type and ΔvcrD1 mutant strains demonstrated that transcript levels of two early flagellar genes, flaK and flaL, were not reduced by the vcrD1 mutation, whereas the middle and late flagellar genes were expressed at a lower level in the vcrD1 mutant. This study raises a possibility that VcrD1 plays a role in flagellar morphogenesis in V. parahaemolyticus by regulating the expression and secretion of flagellar components.